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The concept of an artificial satellite orbiting around the earth haa 
been associated, from the outaet .with the thought that aecbavehiele could 
be need to maintain a contlnuouSTScoeaet a aa ere aad eiunreillance over any ... 
deaired pert bf the globe. Tbe orlgiaalptan was to taatail a-ldad of 1 

television efcmera in the satellite end tetmealt iisl mapa s bp 
teekafques to a ground station where the aignala would be reaaaembled into 
a photograph. With auch equipment, a systematic search was to be made 
of the Ettaths land mass for airfield* sad other military loat a H at toaa 
large enough te be detected With the limited resolving p ow e r afanch a ayatem . 
By repeated observations It war hsp a d that changaa w o uld be detected with 
sufficient reliability to yr ovi dowarwiag of imminent a tt a ck . ■ - .■ - f 


.hr 


The appeal of this fundamentally straightforward approach Ilea in ita 
relative political unobtruatveaeaajiaibeapperent power of tel evieion. 
techniques for making observations almost instantly a v a l la h lei in the pro- 
longed utilisation of satellites la their orbital and in the freedom from the 
logiatlt intricacies of recocory techniques*; AS first eight. thla H ele«tronic 
readout** appears to he the fuif/ m od orn appooech to re co n naissance . . Rhas 
deserved. Sod Indeed has had the meet careful study, As aresult.we have 
- now arrivedata deer under standing s! the technological p rob l em s which 
-- remain to beselved. The initial SAMOS development prstfectwae abated at 
the electronic solution of these problems* we shall ahertiLy diacuea tho t 
dtffledtles. o? *», *asdWO toe k'wi'-tf • /y , *3#. • *<• yf mi’ t4v 








Several years age* it waa realiaedthat oibitiagsatsJJLRea mightb* eaed 
- far the detectien of ballistic misalla attack ina aeeeh sUnpleraadmejre 
direct method than tcleviskm or p ho t o graphic o b oo rvsHp s u Whil e ||g.|«iH e 
■ niifKMi is being launched, •• tta engine la dewry pe wa rflil eau ra a of infrared ' 
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radiation, and AU radiation con bo detected, oboes the atmosphere, frcm 
satellites nanny hundred miles away. The exploitation of this early-warning 
schema ia going, forward as Project MIDAS; it has boon separated fran the 
receanaissaace project (SAMOS) and will not bo discussed farther in this 
paper. As a consequence of this depurate development, the warning function 
is no l ea gue a primary requirement for lAHOt. of .I'U ’ikr; ru.ee v.* 

Meanwhile, a much more urgent reconnaissance need has been' pointed 
out by the Hi intelligence Board i The overriding fciteUtgemce requirement 
at the present time is iafosmatloa on the epevatloasl statu# of Sovletmissile 
launch sites, This r squires phetsgraphs of eory high re solution- -high enough 
to enable a skilled photo- interpreter to recognise sad Identify the objects of 
interest In a missile launch site. 1 V. *t - v l 


Tho exact resolution psrformsacs required for this purpose need not bo 
discusood hero, to tech n ic a l* sp ecification Is com plicated andoftdacoatraversial . 
One must realise, for easmpln, that a system which will raooldo 20 feet on 
the ground will not permit a photo- Inte rpreter* to doagrg>c mhcbject 30 foot • , 

ia langth*H ^ .u:..-,, ■: v ... r ,• -V jur . 4 *.:j o- r rr, : . , ' ••• $ oginiti**.*/*':! cc • 

Up to now. them has bona only one source for high- resolution photographs 
of tha Soviet missile installations# nndthatnourcohaa beemettmlhatedwithi 
the grounding: of the U-2- aircraft. Caa we substitute s satellite as the 
observing vehicle sad obtain r o onpnr s hl e re salts? More specifically* can we : . 
look to SAMOS to yield results of the necessary quality within a short time ? 

Unfortunately, as far as ele c tro ni c readout la renrsimid, the men ia 

MO. ’ .m. • ' ’ 3“ - . " ■ . '* ; ■ . ! i- . ' *•/ * ii£t h, • . 


Tho essence of the prohlem is that a photograph which oootufaa the . - 
a m ou n t of; detail that ia rtqsirtd to know the ststsnf rosAlaessand hindef 


activity at a missile alia must he made up of a fantastically large number of 
bits of information— a number so large tint there in net time eaeogk to transmit 
alt ef thaao ldtsef iafe vmattoe f sens oatotUtootP earth while the satellite im^ ’ 
ever our owner friendly territory . h in ts ho e x pected -daring the amt tea 


■ ut s llttoi IdoiMh 

mahe tt feasible electrically to riTwnrtr ■ dctaOoddnfocmM Iso about a gftes 
******* the earth. But what wonauct smphasiso hero today to that ii la act 
faaslhko now, and it is not likaly to ho feasible in dm# to giro our country tho 



-mXl preside information sbom the operaticosJ sfiataj •miosilo sites, with 
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orbital flights which are now planned, we must warn that we cannot rely on 
the electronic readout approach for military purposes and urge that higher 
operational priority be given to other Air Force developments which we are 
about to discuss . 

Physical recovery, in the air or la the sea, of a satellite that has com- 
pleted a number of revolutions in orbit has become feasible. The improvement 
of recovery techniques is going forward in the DISCOVERER project. One 
can therefore consider the possibility of using advanced photographic 
technique# which are capable of very high resolution, and of recovering the 
exposed photographic film on or near the surface of the earth. The subsequent 
processing and evaluation of the film can. then be performed under the some 
favorable conditions that are used in the beat aerial photography. 

While thi# approach may superficially appear clumsy and pedestrian 
whan compared with electronic readout, a detailed analysis will show its 
performance to be distinctly superior la providing tho hind of detailed in- 
formation that is required for the study of operational missile sites. In fact, 
we are convinced that this primary objective of satellite reconnaissance can 
be realised most promptly and most affectively by the physical recovery of 
film exposed in a high- resolution convergent stereo camera system. The 
principles and techniques of this kind of photography are mow well understood. 
Therefore, If timely action ie taken, we can expect to havOan adequate 
photographic payload by the time we have mastered the techniques for recovery . 

Time is short . Wo should acquire information on Soviet missile launch 
sites while they are under construction* in order to counter the deception and 
concealment that can be* used In a completed site. It will take a year and a 
half at best to fill the present gap in our reconnaissance ability. And we can 
expect useful performance in 1942 only if wo clearly establish high resolution 
photography as ths first goal of tho U. S. satellite reconnaissance program. > 

Wo are a at u nmin d f ul of other objectives associated with SAMOS. 
Photographic surveys of broad arena*; In which' extensive coverage is obtained 
at the expanse of reduced resolving power, have important uses. Tho de- 
tection and recording of electromagnetic transmissions by means of tbs 
I | will provide valuable information, especially in areas 

of technical intelligence, of now aspects incommunicattoa links, in missile 
defense 'systems* in aavigationnleids . 

But we do not consider those, objactivoscomperable In importance to 
the. task of getting, at the' earliest pe*slbla date. hitk-»es4utlca photographs 
that will provide information about tho operational status of miasile alias, with 
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detail nearly u good *• that from the 0-2. We therefore 
emtiffl* pla nned program . with shapUfiedmanacemai*. 

'-oar ■> ' 




a 

primary 


(a) High resolution stereo photography 

(b) Recovery techniques 

Mladfhl of the urgency of this need for detailed photography, the Alt 
Force has greatly modified tho initial SAMOS developnteofplaa . ' A number 
conceived photographic recovery systems are hour under study 'and 
evaluation. These designs fall into tens distinct 1 categories? ‘ 




mi T, " ■ 


1. A system to achieve maximum coverage ww nvvmresoi 
adequate to Meatifymissilo sites under coastructhsn/ and 


I® 

trt *» -- ^ 


2. A system capable of photographing a large number of selected 

-—-*** — ‘ Ma *- ■« -- ~ - ^ . .■;> an _ . a- % 



«f fheF operational statu* of a miislls site. 




*A* 4 A''X C* i&jft 

r* ■ 


We are ca nvtecSd that with straightforward good management M the Utilisation 
of compoaoatSaskd technology noerpetterialty mflaUsi the flrstof these 
systems could be,deeedinoi*foMmby late 1*2* tha higher resolution system 
becoming operational about one yaar later. We therefore urge a resolute 
conceslratida eT effort on these two eystems and a cleer decisiott to ssslrn 

w tMf • ^fher priority than to all othetaspect* together of tho SAMOS 
pto gran* ’*■ r “ ^ — 


ri -<v ~ 


"*3*? 




_ Sines we must mm rely upon the physical retrieval of iafoUttepihbtographi 

it is necessary that Increased hffosts bemad* to improve the rdHaMHtTof^ 
recovery techniques . Recent addovameata in the DISCOVERER program 
are moot eacouraging . Aa alternative procedure, unproven operationally, 
but most appealing in concept, involves the use of a drag brake mechanism 
to effect reentry. The applicability of thia technique to tho SAMOS recover* 
operation s hou l d receive serious ceaeide ration. 7 

vi. » \sevat.onai eh® .~ w , 

' ; " HhHl recenity . the operaHenel edpetfe ef recovery have beeh greetly 

ass!^^ssKaKKaamssB£r - 

mmimmittaar 

* -u .♦/o.-eovor, Tho westher «vse» 

3**** *«n|o«ity >1 *ar$o*<M« ra*y indeed, tho opoostanlftfea ?©* 

avo scarce-. * . 
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fNMMUty flf nccMi of the recovery operation, we bra rtlly tlo pauM 
tha w f fii t of Air Fore* efforts in this area*.. 




PROCESSINGAND EVALUATION 


^ :h 


;'5’UnUY* . 


The meaatitMBce "late" 4 A* fMpswi systems is recovered aa 
a set of latent images on photographic film. The intelligeace yield that will 
be extracted from these latent images Is critically dependent as quality 
factore is the cJxamlcnl processing sfths film end i* the subsequent analysis 
sad interpretation of the finished photographs. We cannot emphasise too 


strongly that much of the detailed ia for s pat ion captured la t W lateat bnage 


!i / 


belrreirievabiy lost 
laboratory sad in the faftarpystetioa center. 


ie done 



easing 


V 


:■ , s i ■■ C "" s y : • •<. 4 w ... .. . , ... . 

la the purely technical domain, wo must point oat that the achievement 
of optimum image- quality calls far the closest possible interaction between 
individuals concerned with emulsion design sad manufa cture and individuals 
concerned with processing techniques* If these two activities were to bs 
organised ns separate and independent enterprises it is most unlikely, in our 
view, that the results w ou ld be 


A .lull awareness of, these factor aledte the special organisation of 
processing and evaluation that was need in the handling of the U-2 films. Our 
experience with, tbs superior results obSeiaed uaderthat Sfrpagemeat laade 
as to recommend firmly that the same pattern be fallowed la preparing the 
output of the proposed satellite reconnaissance systems. We farther recoaunend 
that this output be distributed by e centralised community laboratory. 


: ” : .» J ^ ■ -V 

11 r- f r* 

WEATHER 


vr :•* * xp . . r - 

*» >t '?* . * \ r* * \ 


'■ *£ i' 
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tha target has long been a primary c s ns lde ration . Far s ate ll ite reconnaissance 
operations* the sensitivity to weatherig in semo respects, eyen ^wowes* U 
the target ie ebscared bf S*ouda smthn %st paes, the eateUlte aMty have 
later s p ps ttnsIHM ts ^ser^ thb btfi^^ ^ tte^d of j | ^ |> yem yesees , 
ever tbs target a's Ouedby the orhlt parameters, and tha sit u a H eo is fans 
flexible than the scheduling ef aircraft. Moreover, the weather over the 
great majority ef Soviet targets Is vary bad indeed, end the opportunities far 
pbe tegr sp by are ecarca^ p 
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Ths program outlined In tide discussion can succocd only if it is 
closely integrated with the weniheveervtcee that will beoedociated with 
tin TOKOS project. yrith the Air Ftrct’l 4IJ-L system. and with other 
sources of weather data that may come into existence. Because of the short 
reaction intervals that are necessary hero, these arrangements will be 
difficult to establish, wad we recommend early attention td 


RECOMMENDATIONS 




. > i : Onr analysle of the invsstigntinds already carried oat bythe Air Force 
loads nr te the conclusion that from the arrayof important dU^de s a fear 

intd a single simple and powerful 

need. The refer e, onr recommen- 
dation is that the following selected components of the Air Farce satellite 


reconnaissance program be 
priority. '•< ■ ; -.» : 


assemhledlnto a 


r : > 


ttry 


a c*. j 


• ^ *•«!*■•* / 


1 . A recorsrtbls MtellUt- ptyiotd far higk yeMhrtlM 
ver geat »t«re» 


■ • .. -yr-j .sA 'xi •' •5 .■* i * ; UH- * ■ 

. To be recovered far tht time’ beingat sea. 


aa feasible on land. 


3. To be recovered as 


4. To carry in seme of the satellites camera sad film 
competent to ‘identify with certainty missile sites both 
la construction and after completion. 


S. 


To carry in ether satallftoa came ra sad film 
to study the stats of readiaaed. type of activity, and type 
of missiles. 





We recommend that electronic readout techniques be given lower | 
priority hut be ceetlnued aa a research project and that the extensive | 
program fora ground- booed electronic readout system ho cut bach very V 
substantial fy and promptly. 
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Also, the 


gathering OttywMgMttc in- 


telligence should be given lower priority then that assigned to photography. 


We further recommend that this program he managed with the 
directness that the Air Force has used on o ccasion , edlh great success* 
for projects of overriding priority. WO suggest that this can best he 
accomplished by a direct line of command from the Secretary of the Air 
Force to the general officer in operational charge of the whole program* 
with appropriate hoards of scientific advisers to both the secretarial level 
and to the operational level. The general officer In command, weald lopk 
to associated military boards for sup p o rt in the execution of his piano. We 
recommend this sirtraordinary type of organisation to execute the program 
because we pro, convinced that the situation presents an unusual combination 
of urgency and inherent amenability tun direct approach, tv- 


h addition* we recommend that ftr sine organisation OS- ,waa< uaed ia 
the handling of the U-2 films he used lirtr fhsmlral pTSfQSftlgjaf ths recovered 
film end that the output be distributed fay a central community fafilily . 


-*■ ' ' ' , -r-* .t T ** • ; *-* • - . . ... 

We also recommend that this program bn closely integrated with the 
weather services that will he associated with the TlflO# project* with USAF's 
433-L sy s tem end ether sources efweathsr data. 


PANEL Cm SATELLITE RJECONM A1S&ANCS , 

■ * . *' *-.• L/i ... • i T/5 \ : 1 . r 

* •" Dr* Edwin K. Land 1 — 

- Dr. William O» Baher >*.*? s*,* , ; 

: '- a **. RichardBUsall -h - n .■** . 

' PrV 'Ofcri-/P.^-#’..QverlisgO' ,J > 

Dr. Edward If. Purcell 
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